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Spatial Variability and the Status of Abundance or Deficiency of Soil Nutrients
in Yibin City
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Abstract: In order to investigate the spatial distribution of main nutrients in tobacco planting soils, 676 soil samples were collected
in Yibin City. The GIS technology was used in combination with classical statistics and geostatistics to analyze the spatial variation of
8 soil nutrients. The results indicated that the contents of soil organic matter (SOM), total nitrogen (TN), total potassium (TK), and
slowly available potassium were all at appropriate levels, and alkali-hydrolyzed nitrogen (AN) reached a rich level while available
potassium (AK), total phosphorus (TP) and available phosphorus (AP) were insufficient. The ratio of nugget to sill was between 44.02%
and 81.93% for all the indexes selected. The ratio for AP and AK was substantially higher than that of the others, indicating a weaker
spatial autocorrelation and the spatial variation of the two indexes was dominated by random factors. The spatial distribution pattern
of SOM showed a trend with higher values in southeast and lower in central and north. The TN and AN contents declined from the
northwest and southeast to the central area in this study. The TP content decreased from the south to north while the high AP value
areas were mainly scattered plaques in the studied areas. Slowly available potassium showed a decreasing trend from the central to
northwest and southeast, while AK had a higher content in west but lower in east, which is in contrast with TK. The results provide a
theoretical basis for balanced fertilization and planting planning of tobacco planting areas in Yibin City.
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Table 1 Classification for soil nutrients in tobacco fields
Ngke") Ngke") Ngke") Ngke") /(mg-kg™) [(mg-kg™) [(mg-kg™) /(mg-kg™)
<10 <0.5 <0.4 <10 <30 <5 <50 <100
10-20 0.5-1 0.4-0.6 10-15 30-60 5-10 50-100 100-200
20-30 1-1.5 0.6-0.8 15-20 60-120 10-20 100-150 200-300
30-40 152 0.8-1 20-25 120-150 20-40 150-200 300-400
>40 > >1 >25 >150 >40 >200 >400
2 143.00% 7
25.43%~53.29% (
2.1
K-S
2
22.26 g/kg
1.42 g/kg 18.16 glkg 262.86 mg/kg  11.53 mg/kg
2.2
0.56 g’kg  81.92 mg/kg 3
133.47 mg/kg
2
Table 2 Descriptive static characteristics of soil nutrients in Yibin city
+ 1%
Ngkeg™ 4.20~57.00 22.26+10.42 -0.37% -0.08* 46.81
Ngkeg™) 0.43~2.73 1.42+0.43 0.43 -0.12 30.43
Ngkgh) 0.15~1.57 0.56+0.27 0.15% -0.51% 49.32
Ngkgh) 4.00~32.40 18.16+4.62 0.02 0.35 25.43
M(mg-kg™) 18.55~289.00 133.47+48.60 0.44 0.06 36.41
A(mg-kg™) 1.00~92.00 11.53+16.48 0.39% -0.87% 143.00
Nmg-kg") 17.00~258.00 81.92+39.87 -0.24% -0.12% 48.70
Nmg-kg") 33.07~691.20 262.85+139.98 0.74 -0.02 53.25
*
3
Table 3 Characteristics of soil nutrient contents in different soil types of Yibin city
Hgkg") Ngkg") Ngkgh) Ngkgh) Hmg-kg™) /(mg-kg™) /(mg-kg™) A(mg-kg™)
361 24.66+10.73'b  1.50£0.44b 0.54+0.29bc 18.214+4.40b 138.76+45.96bc  10.90+16.92a  81.91+39.82c  264.72+144.58bc
74 26.1749.33b  1.69+0.41ab 0.69+0.20b 18.46+6.12b  164.38+47.17b  16.23+19.63a  79.65+33.60c  205.26+105.34c
16 2836+9.65b  1.42+0.34bc  0.43+0.15c 16.87+4.02b 136.97+25.37bc  8.0749.12a  105.16+34.14bc  228.77+95.07bc
7 3534+8.51a  1.90+0.32a 0.88+0.16a 23.97+7.94a 197.93+57.00a  12.56x8.13a  124.52+37.53a  304.53+63.90bc
10 22.52+12.18b  1.53£0.47b 0.59+0.17bc 18.74+4.76b 123.46+38.83bc  15.83+16.58a  94.47438.72c  324.07+162.34a
208 15.79+6.46c  1.1740.30c 0.53+0.24bc 17.86+4.16b 111.33+44.81c  13.98+17.94a  78.91+41.48c  278.38+141.24bc

I+

(p>0.05)
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Table 4 Semi-variance model of soil nutrient contents and fitting parameters
(Co) (Co+C) (A)/km (R)
/(gkeg™) 0.158 0.235 67.23 22.76 0.87
/gkg™") 0.114 0.259 44.02 219.39 0.95
/(gkeg™) 0.141 0.221 63.80 40.39 0.93
/(gkeg™) 12.473 20.794 60.00 17.50 0.80
/(mg-kg™) 1285.250 2506.900 51.27 58.51 0.93
/(mg-kg™) 1.170 1.517 77.13 11.98 0.70
/(mg-kg™") 0.195 0.238 81.93 37.91 0.77
/(mg-kg™") 12353.000 24050.100 51.36 135.05 0.98
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Fig.2 Maps for the spatial distribution of soil organic matter, total nitrogen and alkali-hydrolyzed nitrogen contents in the studied areas (a-c)
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Fig. 3 Maps for the spatial distribution of soil total phosphorus and available phosphorus contents in the studied areas (a-b)
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Fig. 4 Maps for the spatial distribution of soil total potassium, available potassium and slowly
available potassium nitrogen contents in the studied areas (a-c)
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Table 5 Statistics of different levels of soil nutrients areas
/ hm? /% / hm? /% / hm? /% / hm? /% / hm? /%

- - 53.44 40.24 62.03 46.71 17.33 13.05 - -

- - - - 34.04 25.63 93.32 70.27 5.45 4.10
22.02 16.58 68.48 51.56 37.24 28.05 4.69 3.53 0.37 0.28

- - 11.11 8.37 98.66 74.29 22.78 17.15 0.25 0.19

- - 0.13 0.10 42.30 31.85 50.19 37.79 40.19 30.26
32.76 24.67 79.42 59.80 20.61 15.52 0.01 0.01 - -
5.94 4.47 69.59 52.40 53.24 40.08 4.04 3.05 - -

- - 24.58 18.50 69.89 52.63 33.59 25.29 4.75 3.58




4a 4b 4c

837% 18.50%

56.87%
[9-10,16]
[24] 4
[25-26] 68.14% 84.47% 56.87%
[22]
77.13%
>75% 81.93%
[13] 44.02%~67.23%
[13,16]
[13-15]
[13] 3

[]. 2012 11 69-73.



36 2016 37
2] [D]. 2011.
[1. 2012 18 6  60-64. [15]
[3] Ju Xiaotang, Chao F C, Li Chunjian, et al. Yield and [D]. 2010.
Ni?otin‘e Content‘of Flye-(?ured Tobacco as Affected by [16] . 2014[M].
Soil Nitrogen Mineralization[J]. Pedosphere, 2008, 18:
227-235. 2015.
[4] [17] . M].
pH [n. 2015 46 3 590- 2000 108-109.
596. [18]
[5] [7]. 2004 11 3 14-
[J. 2012 44 6 953-959. 18.
[6] [19]
1. [J1. 2013 34 1 40-44.
2014 25 3 790-796. (20] : pH
[7] 1. 2008 6 19-
. 2015 20 3 22.
504-509, [21]
(8] 1.
[7]. 2014 25 2015 2 311-316.
_ [22] Wang H J, Shi X Z, Yu D S, et al. Factors determining soil
6 1701-1707. g g
[9] nutrient distribution in a small-scaled watershed in the
purple soil region of Sichuan Province, China[J]. Soil &
1. 2013 27 4 0501- Tillage Research, 2009, 105: 300-306.
0508. [23]
[10] 1.
7). 2014 20 5 2013 1 3541
42-48. [24]
[11]
[J1. 2011 48
[1. 2007 28 6 22-26.
4 863-868.
[12]
[25]
[1. 2010 16 2 62-65.
[J]. 2014 35 6
[13] . 30 4447,
1. 2015 35 5 [26]
289-295. ], 2014
[14]
46 3 446-451.



